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The  Energy  Efﬁciency  Retroﬁtting  Services  (EERS)  sector  has  over the  past  ﬁve  years  undergone  unprece-
dented  change.  Firstly,  the introduction  of the  Green  Deal  saw  the  provision  of  national  domestic  energy
efﬁciency  measures  placed  in the  hands  of the private  retroﬁt  industry,  which  had previously  been  accus-
tomed to  government  ﬁnancial  and  administrative  assistance.  Then,  secondly,  when  the  implementation
of  the  Green  Deal  failed,  with  limited  uptake  and  unattractive  ﬁnance  arrangements,  the  EERS sector,  was
left without  any  policy  provision  to enable  increased  levels  of retroﬁt.  Furthermore,  this  uncertainty  in
government  assistance  is  compounded  by the  lack  of  long  term  government  planning,  now  that  the  UK’s
process  of departing  from  the  EU common  market  has  commenced.
Therefore,  moving  forward  from  this  point,  the  need  to generate  an  EERS  sector  which  is capable  of
being  self-sufﬁcient  outside  of  a policy  incentive  scheme  is a priority.  This  research  provides  insight from
EERS  sector  practitioners  as  to  the  barriers  presently  in place  halting  progress  towards  self-sufﬁciency,
and  suggested  strategies  to  remove  these limitations.  Key  ﬁndings  suggest  policy  presence  within  the
retroﬁt  industry  has  created  complacency,  meaning  training  and  heightened  professionalism  towards
generating  and  retaining  business  is  important.  In particular  the  importance  of quality  marketing  methods
and customer  care  strategies  are considered  key.  This  skills  enhancement  also  needs  to  be focused  upon  in
terms of  producing  an  industry  where  individuals  can train  and  enter  a professional  and  achieve  a lifelong,
rewarding  career.  Customer  habits  and  types  also  need  to be  understood  more  widely  by practitioners,
with  the concept  of  general  home  improvements,  being  linked  to energy  efﬁciency  measure  installment,
being  a key  central  strategy  in  need  to adoption.
© 2017  Published  by  Elsevier  B.V.. Introduction
To reach the UK’s target of reducing domestic property carbon
missions by 80% by 2050 from 1990 levels [1–3], the housing
tock within the UK needs energy efﬁcient measures retroﬁtted
t a signiﬁcant scale [4]. Retroﬁt policy strategies have in the past
dopted a strategy of focusing on ‘low hanging fruit’ retroﬁt mea-
ures, or ‘easy-wins’ to enhance property efﬁciency, loft insulation
eing one key area [5]. The effect of this strategy choice upon the
nergy Efﬁciency Retroﬁtting Services (EERS) sector, is that prop-
rty improvements have yet to be completed to any signiﬁcant level
6–9]. This differential between energy savings which are realised
nd the potential savings which could be gained as it caused a
onsiderable UK housing performance gap [10,11].
To reduce the above mentioned gap and to grow the numbers
f installed retroﬁt measures, in early 2013 the UK government
E-mail addresses: Lmg31@hw.ac.uk (L. Gooding), M.gul@hw.ac.uk (M.S. Gul).
ttps://doi.org/10.1016/j.enbuild.2017.09.072
378-7788/© 2017 Published by Elsevier B.V.opened the Green Deal (GD) loan scheme to provide funds for
energy efﬁciency improvement measures, to assist home owners
and tenants in reducing residential carbon emissions [12,13]. The
GD was situated at the head of the 2013 coalition government’s
political approach, with the scheme being labelled ‘ﬂag-ship’. This
highlighted the intention that policy makers were situating polices
which aimed at generating economic progress alongside environ-
mental prioritisation, at the forefront of governance.
During the GD’s operational period, reliance upon the EERS sec-
tor for retroﬁt scheme delivery was high. This reliance was viewed
as a route to promote retroﬁt whilst minimising public purse
demands. This choice in delivery route was considered important,
due to an estimated half a million retroﬁts needing to be completed
annually, to reach the 2050 carbon reduction goal [14]. The task to
increase the level of retroﬁt activity sufﬁciently, has been detailed
as too large for the EERS sector to manage [15,7,16]. Reasoning for
this belief is that the sector has previously been categorised as a
subsector of the more general construction industry [15]. This effec-
tively means that the EERS sector has been thought of as disjointed
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nd emergent [17], with companies in general being considered
mall and restricted in geographic coverage.
This study relates to the fact that industry growth to enable
etroﬁt at scale is key to ensure signiﬁcant carbon saving levels
nd investigates how the sector can become self-sufﬁcient, out-
ide of policy intervention. This paper ﬁrstly details EERS sector key
haracteristics, along with barriers facing practitioners, to enable
etroﬁt growth. Secondly, this paper presents the methodologi-
al approach employed here, followed by a documentation of key
hemes present within EERS sector practitioner interviews in rela-
ion to barriers to growth to retroﬁt, and strategies which could
enerate a self sufﬁecient EERS sector.
. Background
The ﬁrst area to be considered to enable an outlining of back-
round information is the characterisitics of the EERS sector itself.
his is important as it inﬂuences the types barriers which could
imit the level of retroﬁt completed. Signiﬁcant heterogeneity levels
ithin the construction industry mean typifying different industry
reas is a difﬁcult task. Energy efﬁcient retroﬁt for instance, requires
any parties within the supply and implementation chain, with
usinesses and individuals operating both solely within the EERS
ector, and as also part of the more general construction indus-
ry. The level of changeability and adaptability required to deliver
etroﬁt measures, means many EERS sector parties are involved in
ore traditional conventional construction as well as low carbon,
nergy efﬁciency projects [18,15].
Business strategies within the sector cover a variety of routes,
ncluding the design and production of properties and retroﬁt
chemes, low carbon materials and technology application, energy
fﬁcient measure maintenance and behavioural change facilitation.
usinesses and individuals carrying out these processes include
ersons in both the private and public sectors; comprising gov-
rnment bodies, construction businesses, contractors, architects,
esigners, suppliers and engineers [15,17]. Existing research shows
17,19] the majority of EERS sector businesses operating are small
o medium sized (SMEs), with fewer than 10 employees. This ten-
ency for smaller operations is also existent within the general
uilding development and maintenance industry [14], conducive
ith the fact that the heterogenic nature of building projects means
hat projects are completed on an individual basis, and bundling of
chemes is very difﬁcult to achieve.
These constrictions discourage larger companies from sector
articipation, due to economies of scale being difﬁcult to generate,
ith projects needing signiﬁcant management and organisation
xpenses [20]. Signiﬁcant levels of sector disintegration and dis-
ersal may  also limit bigger business involvement [15]. Current
trategies to combat this disintegration include cooperative style
ollections of SME  retroﬁt companies; cases include South East Eng-
and based RetroﬁtWorks, and the national independent business
roup named SNUG [21]. These validate that a percentage of the
upply chain recognises modiﬁcations to business formation are
equired to boost retroﬁt activity levels. This EERS sector, via the GD
as enlisted with the task of implementing the 2012 Coalition gov-
rnment’s domestic property improvement incentive. Operational
p until mid-2015 [22,23], the GD intended to permit home owners
he option to retroﬁt properties with energy efﬁciency measures,
inus the requirement of upfront capital for improvement pay-
ents, via the pay as you save loan mechanisms. Loan repayments
ere intended to be produced via on bill payments once the prop-
rty is beneﬁtting the occupants by creating a ﬁnancial saving in
erms of running cost [24]. The GD utilised ‘the Golden Rule’ to guar-
ntee that the cost of energy savings generated post improvement,
as not a lesser amount than the measure’s repayments [25].ildings 156 (2017) 306–314 307
In design therefore, the scheme was  also aimed at shielding
consumers from energy price volatility, and therefore enhanc-
ing energy security [26]. This focus on consumers, also aimed at
producing a vibrant market for businesses, offering low carbon
economy growth, along with fuel poverty reduction. Via the assign-
ment of policy delivery responsibility upon the private EERS sector,
the GD displays an intention of liberalisation and energy sector
deregulation [27]. This independence for businesses to grow and
prosper was consequential from the acknowledgement that the
energy efﬁciency measure market could expand from £8.25bn in
2007 [28,p. 31] to a possible £58bn by 2013.
The GD was anticipated to have a signiﬁcant impact by 2020,
through the delivery of 14 million property improvement schemes
[29]. However, in reality the GD signiﬁcantly fell short, in failing
to achieve any notable outcome. In practice approximately 6000
schemes of work per year were carried out under the Green Deal,
meaning only around 14,000 properties were retroﬁtted overall,
throughout the policy’s operational timeframe (January 13–March
16) [30]. Moreover, in contrast to forerunner policies, the GD gener-
ated substantively lower carbon savings. Per year, the predecessor
policies of the Carbon Emissions Reduction Target (CERT) and the
Community Energy Savings Programme (CESP) provided approxi-
mately 68 MtCO2 of savings DECC, 2010, compared to 0.4 MtCO2
of savings which the GD generated [31,23]. The limited level of GD
impact shows that recent policy is not offering an advantageous
operating climate for businesses.
Furthermore, since the GD’s waning, a subsequent policy has yet
to materialise, further highlighting the need for action within the
sector itself. Therefore the EERS sector needs to increase retroﬁt
levels within the retroﬁt companies which have developed during
the previous policy schemes and may  have foundations within the
traditional construction and maintenance commercial models [14].
These organisations have the potential to deliver retroﬁt increases,
even if it is in a piecemeal way [21]. Linked in with this concept
is also the need for increased training of EERS sector pracittion-
ers, to ensure that the new comers to the construction industry or
those developing from traditional building practitioners are able to
provide a highly professional devilery of high performing retroﬁt
project in an effective timescale. Therefore, what is deemed impor-
tant is that without policy assistance, is that these commercial
entities need to develop means in which operations, training and
ﬁnances can be managed, and a sustainable growing business can
result.
2.1. Research approach
The EERS sector within the UK can be considered a problem
solving industry, both in term of the tasks completed on a day
to day operation and also in terms of business proﬁt production
strategies. Consequently, during the GD’s operation, EERS sector
members were involved in producing a wide variety of business
models adept at delivering the incentive loan system in a lucrative
manner. In order to detect the key factors which were successful
about these commercial strategies, and also to identify the fea-
tures of the retroﬁt businesses which could enable EERS sector
self-sufﬁciency external to policy assistance, it is essential to assess
views of the EERS sector members. To enable this research into
individual views, semi-structured interviews are utilised to allow
access to detailed information regarding strategies for retroﬁt busi-
nesses success, and suggestions of how to function without policy
incentive input. Due to the point that this research is by its nature
investigative; any claim of comprehensiveness is not made [32].
Instead the focus here is on establishing an understanding of a
sample of experientially informed strategies to enable retroﬁt.
3 and Buildings 156 (2017) 306–314
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Table 1
Profession details of interview participants.
Profession Frequency
Retroﬁt training provider 3
Property assessor and advisor 1
Green Deal installer 5
Green Deal provider 1
Government ofﬁcial 208 L. Gooding, M.S. Gul / Energy 
.2. EERS sector sample group
In assessing barriers inhibiting the EERS sector and possible
trategies enabling operations external to policy schemes, the pri-
rity of this research is to evaluate practitioner experience. This
ocus on gaining insight from on the ground source has been
elected due to the following reasons;
 In formalising practitioner standpoints, via research investiga-
tion and documentation, viewpoints can be brought together and
contribute to data grounded within ﬁeld experience [33].
 Theories and notions of change are understood thoroughly within
active operational environments, characterised by problem solv-
ing [34,35]
The selected snowball sampling method was chosen due to its
bility to produce a sample group utilising networks within the
ector, without any prejudice regarding participant role or posi-
ion. Therefore, it focused on generating a sample which could bring
ogether a large array of experienctial anecdotes, which are used to
ffer an investigative research position. This strategy aims to use
rior contacts to commence the generation of a sample group. This
eans that initial participants can be used, who are known, and
hose experience and knowledge is known, this then inﬂuences
he type of subsequent individuals who are connected to the initial
ample. The beneﬁt of this method is that it enables more control
f the type of sample produced, and it also offers an insight into the
ypes of connections which occur within the EERS sector, highlight-
ng how networks of practitioners operate. However, a key point to
cknowledge is that due to the selected nature to which partici-
ants are gained, the researched population is chosen due to its
dequate level of knowledge and experience, and not necessarily
ts representativeness of the overall population [36].
Once initial interview data was produced and transcribed, ini-
ial coding of interview scripts took place, which in turn enabled
heoretical sampling to occur, inﬂuencing the formation of the sub-
equent group interviews. In uniting these two successive sampling
ethods, a general category recognised in the snowball phase can
e inspected in greater detail to ‘elaborate on its various manifesta-
ions’ [37,p. 83]. This staged nature of investigation made certain
hat further participants could deliver clariﬁcation and expansion
f themes which were emergent [36]. In using this grounded the-
ry purposive sampling a strategy which is in depth, an evaluative
ature is produced [38]. Additionally, it does not limit the sample
roup in terms of geography, but instead focuses on respondent
xperience and knowledge. While in the main participants were
ased in the England’s North West and Scotland, multiple respon-
ents operate nationally. The differing levels of business area offers
 key understanding of the varying roles EERS sector participants
arry out, and the sorts of networks they function within.
.3. Data collection
In total twenty three semi-structured interviews were con-
ucted over the phone (lasting between 30–60 min), and six group
nterviews based within the UK which were carried out at the
remises of differing EERS sector business, across the north of Eng-
and and the central belt of Scotland. These were conducted by an
xperienced researcher over a 6 month period, with individual and
roup sessions comprising of differing participants. This offered an
pportunity for individuals to consider the concepts emergent from
ndividual interviews, to enable triangulation to ensure individual
nterview theme validity, but to also develop some concept to pro-
uce well advanced suggestions for EERS sector strategies into the
uture.Retroﬁt supply chain manager 5
Retroﬁt material supplier 6
The interviews were considered adequate in number, due to
the fact it enabled a detailed engagement with respondents, estab-
lishing rewarding relationships addressing in depth the research
area. In this sense, a smaller sample offers deeper investigation
into a theme, and delves into the various subtexts of a concept [39].
Moreover, the eventual interview number occurred due to 20 indi-
viduals being interviewed in the initial sample size. This minimum
interview number was decided upon due to inﬂuences from previ-
ous EERS sector investigations [40,41,21], this strategy follows the
notion of the ‘wisdom of the elders’ [42], or the idea that sample
sizes can be chosen via prior research indications. This 20 session
sample was then subsequently followed by three stopping inter-
views, which ensure via stopping criterion that saturation of data
has taken place [43]. Details of the type of participants who took
part within these interviews are presented within Table 1.
From these 23 interviews, key concepts emergent from the data
via coding, were then taken to group interview sessions. These
interviews were theoretically sampled groups, to ensure that those
involved would be able to offer detailed discussion on these emerg-
ing subjects [32]. This staged development of themes lead to the
production of EERS sector suggestions as to how businesses could
prosper and grow without policy intervention. Between 2 and 5
participants took part within these sessions, with a focus upon
developing suggestions for on the ground action to enable sector
self-sufﬁciency. This strategy is considered important to generate
greater levels of certainty within the sector and to promote high
rates of progress in future prooﬁng the UK housing stock [44].
To produce well-conceived suggestions as to how the sector
should operate into the future, group interview respondents were
allowed the opportunity to converse freely their opinions and via
dialogue reﬁne in depth, their reasoning’s. Due to individual’s shar-
ing experiences from operating within the EERS sector, permitted
a nondirective interviewer approach. This semistructured manner
permitted a group dynamic whereby individuals could interpret
others’ responses and take part in a discussion emergent from the
group’s combined opinions. However to guarantee coverage of all
themes generated from the coding of the previous individual inter-
views, the session leader encouraged the coverage of three major
areas; the groups experiences, their opinions of barriers to the
EERS sector, and their views of how the sector could evolve into
the future to enable self-sufﬁciency. All sessions followed a simi-
lar questioning route, the key themes of which are highlighted in
Table 2.
3. Results
The qualitative data was analysed using QSR NVivo [45] to gen-
erate an efﬁcient, reliable method to categorise differing text, and
to enable effective cross referencing between data generated by
differing methods. A framework was utilised to permit the iterative
modiﬁcation of data as analysis and themes developed. This reﬂects
the need for the ﬁne tuning of data interpretation over time. The
coding framework was developed by using the data and also the key
objectives of this research. Therefore, ﬁrstly barriers to EERS sec-
tor self sufﬁciency are detailed, followed by the differing strategies
L. Gooding, M.S. Gul / Energy and Buildings 156 (2017) 306–314 309
Table  2
Interview questioning themes.
Characteristics of the
EERS sector.
Characteristics of business related to;
- Income generation streams.
-  Industry growth and proﬁt levels.
-  Supply of properties.
- Innovations.
- Formation of practitioner networks.
-  Levels of competition.
- Differing types of businesses involved in the delivery
chain.
Market conditions
and policy
Level of EERS sector success, related to;
-  Perceived levels of retroﬁt activity.
-  Viability of present strategy into the future.
- Key barriers related to end users, and the customer
base (inﬂuence by interview and literature review
ﬁndings, Tables 3 and 4).
-  Barriers related to business set up and formation of
the supply chain.
-  Main barriers to growth into the future.
Suggested
improvements
Identiﬁcation of changes which could be made to the
industry to aid development, including factors related
to;
- Speciﬁc areas in need to attention.
- Strategies used if policy assistance was unavailable.
-  Areas in need of prioritisation.
s
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Table 3
Barriers limiting EERS sector demand.
Imperfect
information
Consumers often only have limited access to accurate
information regarding the market, technology and
how their energy use could change Sanstad and
Howarth, 1994. Imperfect information can arise in
several forms, including insufﬁcient information,
inaccurate information, and the fact that information
can be costly to acquire Ürge-Vorsatz et al., 2007.
Form of information Information intake would be increased if information
forms were tailored to appeal to a speciﬁc section of
society Stern and Aronson, 1984.
Credibility and trust The fact that the level of information intake by end
users is dependent on the perceived level of trust that
can be placed in the information provider [46].
Inertia Entrenched routines and habits cause issues of energy
inefﬁciency to be simply ignored Stern and Aronson,
1984.
Bounded rationality Bounded rationality, is the concept that individuals do
not always act rationally. This can cause economically
proﬁtable energy efﬁciency measures to not be
undertaken Gillingham et al., 2012. Three things can
cause bounded rationality; human’s natural irrational
behaviour, complex problem solving, and multiple
actor disagreement.
Principal agent
problem
The principle-agent relationship exists due to a lack of
trust between two parties. This mistrust exists due to
the characteristics of a relationship or the transaction
taking place. The landlord-tenant problem is an
example of this as the individual using the energy is
not responsible for maintenance and the properties
energy efﬁciency Jaffe and Stavins, 1994.
Building
heterogeneity
Building heterogeneity causes three issues to the EERS
sector; a need for tailored solutions, a need for
investment in research and development of solutions,
a difﬁculty when trying to create economies of scale
Jaffe and Stavins, 1994.
Table 4
Barriers inhibiting new enterprise and the growth of existing businesses in the EERS
sector.
Hidden costs and
access to capital
DeCanio (1998), states that hidden costs, are key
factors hampering the growth of businesses. Hidden
costs occur in various forms, from the cost of sourcing
information, setting up the supply chain, to gaining
business contracts [20]. These processes detract from
the level of proﬁt achievable and therefore limit
investment channels. For a capacity increase in the
EERS sector and for new business enterprises to
establish there is a need for policy to generate ﬁnancial
conditions limiting the risk to investors, and providing
arenas to encourage innovation developments in
products and processes Geller et al., 2006.
Organisational
barriers
The EERS sector is embryonic in nature, meaning the
need to identify niches and predict downstream
capacity and potential future competition is important,
along with developing innovation, problem solving
and an awareness of respective roles within an
integrated delivery team. The embryonic nature of the
industry means a lack of competition and therefore
high prices for high speciﬁcation products hinders
investment, along with the limited economies of scale
of  product suppliers.
Without policy mechanisms to alter this organisational
market structure, it will be difﬁcult to create a
competitive sector compared to existing moreFig. 1. Barriers to retroﬁt emergent from interview data.
uggested to promote sector growth external to policy incentive.
oints identiﬁed are supported by respondent transcript extracts,
dding to the validity of conclusions reached here.
.1. Barriers to EERS sector self sufﬁciency
Barriers identiﬁed within this research are emergent from an
xtensive literature review (Tables 3 and 4) [47], along with a trian-
ulation of barrier ideas detailed within both individual and group
nterviews (Fig. 1). These barriers therefore are noticeable within
esearch and also via on the ground operation of the EERS sector.traditional construction and refurbishment markets.
From these barriers it can be appreciated that for a policy to
intervene and block limiting forces to expansion, various com-
plex issues will have to be tackled. The ﬁrst ﬁve barriers (Table 3)
described are inherent to human consciousness, the fact that with-
out tailored, transparent, readily available explicit information,
from a trust worthy source, demand and industry expansion will
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e difﬁcult to generate. The last two barriers (Table 3) are inherent
o UK housing characteristics.
The following barriers (Table 4) are factors which have to be
onsidered by all potential businesses when setting up an EERS
ector operation, and increasing sector capacity. It is important to
ppreciate here that these barriers perhaps have a higher impact
n the decision making process, as the sector is still emerging and
nherently contains a high amount of uncertainty.
Using the ﬁndings of these barriers within the existing liter-
ture and also the triangulated ﬁndings from the interviews, the
ollowing systhesised barrier ﬁgure has been produced (Fig. 1). This
ighlights the key aspects which are at the forefront of how the
ector operates, and details the barriers which are prioritised by
articipants, and also already have a foundation within literature.
In a similar manner to literature review data, the NVivo based
oding of interview transcripts helped to identify two  categories
f barriers within the transcript data, barriers from the public and
arriers from business as shown in Fig. 1. From this perspective
herefore, public barriers are those which occur due to characteris-
ics of the end user population (Tables 3 and 4). In this sense these
annot be directly dealt with by the EERS sector, concepts such
re the barrier of a lack of public awareness to increase retroﬁt.
o enable a removal of this barrier, the EERS sector would need
o operate with other organisations to generate a societal shift.
nstead within this research, the focus is applied to business related
arriers, the reasoning being that these barriers are hindrances
hich EERS sector practitioners can actively tackle external to pol-
cy incentive mechanisms, and can be removed via independent
ERS sector development. Therefore in addressing these barriers,
he option to achieve sector self-sufﬁciency is higher.
Delving more deeply into the interview data, key exemplar
egments are provided here to highlight key opinions as to the
ypes of barriers practitioner brought to the fore. One key opinion
ighlighted in interviews was that for EERS sector growth to occur,
rganisations need to identify a niche, predict market expectations
nto the future, and along with identify innovation and stream-
ined methods of operation, to ensure an advantage over competitors
organisational barrier, Fig. 1). Therefore, interview results sug-
ested that an organisational structure which does not offer this,
ould ﬁnd proﬁting from operating within the sector difﬁcult. The
xample transcript extracts highlight this viewpoint;
‘For us a key area we focus on is trying to make sure we’re ahead
of the curve, attempting to pre-empt change, get our product and
process offering right, so we always have the upper hand’ (Retroﬁt
advisor and installer).
‘As a business, you need to make sure that you are doing things
as effectively as possible. Every resource has to be utilised in an
optimal manner, only then can you be sure that you are doing your
best to quote for jobs cheaper than others, and still come away with
a decent margin’ (Retroﬁt installer).
These viewpoints support the opinion that to perform success-
ully within the EERS sector forward thinking is needed to ensure
hat resources are deployed effectively and trade continues at a high
evel into the long term. Participants also stated that it was consid-
red that the present structure is one whereby differing EERS sector
usiness are operating in an outdated manner (organisational bar-
ier,  Fig. 1), particularly in reference to client acquisition. This was
tated as being of particular relevance to cold-calling or door knock-
ng strategies to gain trade, and even outsourcing client enquiry
ervices. This is typiﬁed by this participant statement;‘We  need to take a step away from the double glazing salesman
style, few people ever have someone knock on their door selling
them home improvements, and thought, this seems a quality outﬁt’
(Retroﬁt property assessor).ildings 156 (2017) 306–314
Furthermore, currently the fragmented nature means that from
an organisation perspective, business are utilising sub-contractors
to aid work completion at peak times (organisational barrier, Fig. 1).
This fragmentation, also impacts the quality of the industry’s organ-
isation, in terms of affecting the quality of the networks formed by
multiple businesses, this is highlighted by this respondent state-
ment;
‘To increase capacity quickly requires the assistance of subcontrac-
tors. The issue with this however, is that there are quality issues,
liability issues, and a more complex interaction between client and
installer. Plus, what subcontracting shows is that businesses are
only acting in a reactive manner to enquiries and contracts’ (Gov-
ernment retroﬁt advisor).
Overall this means that the small business nature of many EERS
sector businesses, means they cannot provide a progressive or
innovative service to customers, due to resource restrictions (inno-
vation barrier, Fig. 1). Plus, it means that many practitioners are
siloed separately from other operatives within the industry, due
to these resource restrictions, or indeed being too geographically
dispersed, a concept which is detailed in this interview segment;
‘The way in which most retroﬁt operations are quite small means
that you are constantly coming up against barrier to growth,
because there is little collaborative working between business,
because no one has the time or resources to establish meaningful
working relationships’ (Retroﬁt training provider).
Also within the barrier of organisational hindrances is that
of investment shortages. Respondents commented that due to
uncertainty within the sector gaining affordable ﬁnance to
develop business and service provision was difﬁcult (hidden
costs/transaction costs, Fig. 1). Businesses trading therefore within
an industry not yet operating at its full potential have a difﬁcult sell
to ﬁnanciers to gain funds to grow retroﬁt offerings, as shown by
this extract;
‘We  want to grow, I have staff who I want to train and gain more
business via different methods, the problem is no one is prepared to
invest or stump up any money to let me do this, it catch 22’ (Retroﬁt
installer).
Some participants also linked in with the previous point that
to grow a business requires high expenditure on transaction costs.
Expenses involved in enabling service provision increases, which
have to be covered by the business. These costs can range from gain-
ing accreditation and training, to obtaining information regarding
business models and market conditions, and from insurances and
risk reduction costs, to upscaling operational resources. These high
costs to new businesses or growing businesses mean that providing
a retroﬁt service at a competitive price straight away is improbable
(hidden costs/transaction costs, Fig. 1). Therefore to overcome this
organisational barrier intelligent strategies are required by busi-
nesses to limit the impact of these costs on growth, and also the
impetus to advancement, as indicated by this statement;
‘For us, one main thing we try an do is help business take a business
plan and say, how can we get this scaled up and competitively
priced fast. It is by doing that, that you can see the retroﬁt industry
growing at any signiﬁcant rate’ (Retroﬁt training advisor).
3.2. Strategies enabling EERS sector self-sufﬁciency into the future
Via the appreciation of these barriers to the sector prosper-
ing without policy incentive assessment, the following suggestions
emerged from interviews as to how the sector could be improved. In
particular the suggestions were centred on codes linked to the over-
all theme of the retroﬁt industry into the future (Fig. 2). Within this
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verall theme, sub-themes are detailed within Fig. 2, and highlight
he areas of suggested strategies which were emergent to enable
elf-sufﬁcient EERS sector growth. Relative sizes of the node areas,
efer to the frequency at which these nodes were emergent within
he interview data. In this sense the importance of a quality focus
nd an ability of adaptability were the two areas of priority for the
ERS into the future. Within these factors the concept of future
rooﬁng properties and working above minimum standards was
revalent, along with the need to be ﬂexibile to market changes.
.3. Moving away from boom and bust nature of the EERS sector
The ﬁrst group of suggestions is that of moving away from the
oom and bust past of the sector, and the fact that many businesses
nvolved with retroﬁt have operated in line with policy funds, and
ave rapidly grown to exploit these funds, and ceased trading once
he fund stopped. This undulation of retroﬁt trade levels accord-
ng to interviewees, promotes limited customer prioritisation, and
nstead focus is applied to proﬁt margins.
To promote a sector which is detached from this proﬁt centric
ast, the following suggestions have been made;
I. Adopting a business strategy which enables alteration to cater
for different types of projects. Operating in this manner, is con-
sidered to open up the market to different types of retroﬁt
schemes of work, and to also permit the completion of deeper
retroﬁt projects. In not tying a business model to one particu-
lar area of retroﬁt, such as loft insulation, sector companies can
work with property owners more effectively to tailor offerings
to suit the building and the occupants.
© ‘Flexibility in a business is in my  opinion the way forward, you
are dealing with buildings which are inherently going to throw
up issues, so you have to have an operational strategy which
can deal with these issues, and turn them to your advantage’
(Retroﬁt training advisor).
II. Expanding on the previous point, suggestions related to trad-
ing with multiple proﬁt centres, also states that via this route
enhanced connections can be made to other businesses within
the EERS sector. This network creation is deemed to be a suitable
way in which to combat the fragmented nature of the industry
at present, and also to focus the sector on quality of service pro-
vision (Fig. 2). Furthermore, this pathway fosters ﬂexibility due
to the varying roles a business is undertaking, ﬂexibility which
is important when considering the high level of problem solving
which is present within retroﬁt schemes (Fig. 2).
© ‘The best way we have found to keep trading, is to say yes to
the client, if they want something extra, we say yes and see it as
an opportunity to progress and learn, and also make some extra
cash’ (Retroﬁt installer).
II. Availability in relation to ﬁnance and resources is the third area
of thought connected to promoting a sustainable sector. It is
considered that via increased resource provision in terms of
training, knowledge and physical operational resources, deeper
retroﬁt will result and organisation barriers removed (Fig. 1).ildings 156 (2017) 306–314 311
Retroﬁt which could ensure the buildings of today will meet
the standards of tomorrow across the entirety of the UK (Fig. 2).
3.4. Ensuring high levels of professionalism
The next area of change suggested for the sector to make self-
sufﬁciency possible is that of increasing the level of professionalism
within the industry, prioritising customer service levels. With this
enhanced service, it is considered that returning trade will become
more prevalent, along with conﬁdence in the sector to deliver
schemes of work which are good ﬁnancial investment, further pro-
moting the industry as one which can operate outside of policy
assistance. Speciﬁc aspects to enable this move towards increased
competence in term of end user service are detailed below.
I. Firstly, businesses are suggested to move towards viewing
projects in a longer term manner. This is stated as important
for two  reasons, ﬁrstly in viewing a retroﬁt project in a full
life cycle way, customer service at all stages can be prioritised,
along with ensuring that all factors involved in the project work
together to ensure maximum energy savings, and secondly in
viewing all parts of a project, proﬁt centres can be produced at
varying points of a scheme of work. This enhanced ﬁnancial ben-
eﬁt increased the sustainability of the sector outside of policy
incentive schemes.
© ‘Some of the best retroﬁt projects I have seen, completed to the
highest standard, are those where the client and supply chain
have made a really worthwhile relationship, where everything
has been thought about really carefully, without any considera-
tion for policy’ (Retroﬁt supply chain manager).
II. In addition linked to the previous point is that with high lev-
els of professionalism and therefore customer service, return
business or word of mouth referrals are more likely to occur.
With these increased, outdated client acquisition methods such
as door-knocking or cold calling will become obsolete.
II. An increase in professionalism also suggested by respondents to
have the potential to remove issue of sub-contractor low quality
and protracted project timescale issues. To achieve this, respon-
dents stated a requirement for EERS sector companies to adopt
a close working relationship with contractors to ensure that all
parties involved within a project are aware of the requirements.
This is considered important by some respondents as indicated
by the comment given below to enable high levels of profes-
sional conduct and to enhance levels of quality delivered, and
remove organisational barriers (Fig. 2).
© ‘Using sub-contractors has been a mixed one in my  opinion, on
the one hand they are great to get jobs moving and completed if
time is running out, on the other hand they are difﬁcult to man-
age really effectively. They have their own way of working which
may  be different to your own’ (Retroﬁt supply chain manager).
V. Client care advances was  also stated to be a route to offering
deeper retroﬁt projects, in particular high levels of communica-
tion with end users, not only ensures clarity in processes, but also
can encourage increased levels of energy efﬁciency investment
to enable boosted number of deep retroﬁts. Linked to this point is
the added level of energy efﬁciency improvements which could
be gained parallel to standard property improvement, with more
business niches being established (Fig. 2).
V. The last suggestion in this section regarding professionalism is
the increased use of project managers and/or architects to add
conﬁdence and clarity to retroﬁt projects. It is suggested that
with a highly knowledge central managing individual control-
ling a project, high levels of quality, and sector capability can be
pursued.
© ‘In my opinion the value of a good one stop shop for a project can-
not be underestimated. At the end of the day, not everyone has
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the time or inclination to manage a home improvement project,
and therefore, having a great point of contact for the client is
massive plus’ (Retroﬁt supply chain manager).
.5. Pursuing high level of retroﬁt standards and pushing the
apability of the sector
The third area of suggested improvement for the EERS sector is
hat of pushing retroﬁt expected standards continually upwards,
hus promoting the increased capability of the sector and also the
xpected performance of the EERS sector. To enable this change,
he following aspects are considered important to focus on.
I. Use of Super Homes, or EERS sector deep retroﬁt schemes, to
act as marketing tools, thereby pushing up expected levels of
performance, and also making members of the public aware
of what the sector is capable of, and also what materials and
products are on the market. This enhancement of standards also
has the ability to future proof the existing housing stock.
II. This future prooﬁng is also linked to the stated need for added
understanding of building physics within the sector. This sen-
timent was resultant from the fact that as energy efﬁciency
standards increases, air tightness levels also rise, particularly
when building approach or gain Passive standard. This increase
in management of air within building also therefore means
practitioners need to understand how the physics of a prop-
erty work, to ensure the living environment remains healthy. A
representative quote to express this feeling is given below:
© ‘If you look at the success of some of the really high performing
properties out there, the potential PR possibilities in promoting
what the retroﬁt supply can do, has not been followed up and
realised. We  need to be shouting from the rooftops about what
levels of energy efﬁciency can be produced’ (Retroﬁt materials
supplier).
III. Standards also need to be increased in relation to how a business
operates this in speciﬁcally connected to how a business man-
ages its ﬁnancial position. Reoccurring within the interviews
was the concept that business were not managing cash ﬂow
optimally in many cases, a concept made worse by the boom and
bust nature of the industry which recent policy schemes exac-
erbated. Consequently, into the future, respondents stated an
improvement of how ﬁnances of the EERS sector are managed
is important.
V. The ﬁnal aspect of improvements to the EERS sector to enable
continuing enhancement of the standards obtained by retroﬁt
activity, is that of increasing practitioner training. This was sug-
gested for multiple reasons, ﬁrstly as a method of streamlining
delivery to ensure project times are not protracted and to pro-
mote healthy proﬁt margins for sector businesses. Secondly, it
was considered that via added training, more members of the
sector could gain roles as project managers and organise full
retroﬁt schemes of work. Not only would this promote quality
and process efﬁciency, but also it could promote the sector as
a suitable place for individuals to train and remain in a career
for life. Thirdly, with trained personnel internal to the industry,
sub-contractors would not have to be relied upon so heavily,
combatting against the issue of quality issue when using exter-
nal personnel, and adding to the level of customer service end
users receive.
© ‘Training is a key focus, the retroﬁt industry has in effect comeout of the old building industry, and not the most well regarded
industry. So we need to be distancing ourselves from that way
of working. It is our opinion that training is the way to do
that, create an industry where everyone has a job for life and isildings 156 (2017) 306–314
constantly improving the way they are doing things’ (Retroﬁt
Training provider).
All of these factors contributing to higher levels of retroﬁt, also
inherently add to the concept of quality taking a priority (Fig. 2).
3.6. Innovation usage increases
The last area of suggested progress, in which the EERS sector
should focus, is that of adopting innovation more readily (Fig. 1).
These innovations are stated to be required within both business
operations and also within the products and services offered to end
users. The reasoning’s behind this focus are as follows;
I. Firstly, the persual of innovations is considered to promote easy
wins. These advantages are considered important when consid-
ered the added carbon savings an innovation could offer, with
potential minimal effort by EERS sector members and end users
in term of adoption.
II. Secondly, these easy wins, could also be accrued via bringing
together energy efﬁciency improvements with standard prop-
erty improvements. This is deemed to offer added opportunities
for carbon saving to occur within the housing stock, and also it
aids the production of a societal shift to view energy efﬁciency
as a staple part of housing refurbishment. To produce this how-
ever, respondents did view a need to enlist innovative strategies
to client acquisition, as end users may  be unaware of the energy
savings they could generate by enlisting EERS sector assistance.
III. Connected to the previous point is also the aspect that inno-
vative client recruitment methods, may  also open doors to
these potential energy saving opportunities. Therefore, atten-
tion needs to be paid to the ways in which sector companies
interact with members of the public.
IV. Lastly, innovation is also required in terms of how bundling of
projects can occur to offer increased numbers of retroﬁt projects
being completed and therefore carbon savings offered. What is
accepted by interview participants here is the acknowledge that
due to high levels of heterogeneity within the UK housing stock,
project bundling is potentially very difﬁcult to achieve in a cost
effective manner, however advances in process and technology
to enable this is considered an important advancement.
© ‘The way in which all properties differ is the main challenge we
face, you can’t just repeat the way you do things, or assign the
same products to a project, you have to really think about how
you do things, so the chance of creating economies of scale is
impossible at the moment’ (Retroﬁt supply chain manager).
4. Discussion
Taking the barriers to retroﬁt at scale identiﬁed and the sug-
gested route of EERS sector development, this research now
discusses how the recommended changes could promote self-
sufﬁciency, and how the pathway to being independent from policy
could be a proﬁtable one. In relation to the suggested strategies
for progress, in particular methods to enable easy wins are well
positioned to boost innovation. This is linked to the suggestion
to increase the level of energy efﬁciency improvements corre-
lated with standard property refurbishment schemes. In this way
a higher number of niches can be created, for enhanced ways in
which to enable carbon savings within properties. Furthermore, in
looking innovatively at linking energy efﬁciency with an increasing
array of other property interventions, increased ability to bundle
projects or improvements could occur.
Linked in with the suggestions of adopting innovate business
strategies to enable increased niche development, the concept of
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aining a competitive advantage over other EERS sector practi-
ioners is also well developed within interview feedback. Firstly,
nnovate client acquisition methods were deemed a primary way
n which to gain a competitive advantage. This is related to the
oncept that to encourage member of the public to tackle prop-
rty energy consumption, added ability to motivate and engage end
sers is required. Secondly, a focus on adaptation and ﬂexibility is a
uggested component of business which could generate a compet-
tive advantage. For instance, in forming a business which reacts
ell to work load changes, over reliance upon sub-contractors will
ot result. In addition, in being ﬂexible to retroﬁt, client and prop-
rty requirements can be provided for, with a tailoring of offerings.
hirdly, advantages of competitors can be created by the adoption
f efﬁcient processes, procedures which ensure minimal impact
pon business operational capital, turnover and proﬁt margins. Fur-
hermore, in streamlining processes involved with retroﬁt projects
rom cradle to grave, savings can be passed on to end users, along
ith reducing project timescales, increase the appeal of retroﬁt.
Suggested routes forward to limit the negative impact of
utdated business operation strategies include the adoption of
usinesses methods which enable differing project types to be
atered for, therefore limiting the boom and bust attitude of some
olicy implementation business types of the past. This increase in
rioritising the sustainability of a business is also linked to the
ay in which businesses ﬁnancially managed themselves to ensure
ongevity of operation. Professionalism of business approach is also
inked to the way in which companies view retroﬁt projects in
erms of a lifecycle, identifying multiple locations whereby proﬁt
nd value can be gained. This is directly linked to the concept that
nnovative attitudes to client acquisition are needed to ensure that
ncreases in the number of properties being retroﬁt are realised.
Additionally, outdated methods of working can also be com-
atted by the introduction of innovative methods of working, and
dopting new advances in retroﬁt technology, such as smart tech-
ologies and integrated working strategies between different EERS
ector member. This in turn is suggested to provide a route to
uture prooﬁng projects, and ensuring properties meet the stan-
ards of the future. This means that to achieve this forward thinking
ttitude, businesses need to stop viewing minimum standards of
roperty performance as satisfactory, instead higher performance
evels should be sought wherever possible, this in turn links to gen-
rating energy efﬁciency improvements alongside general property
nhancements.
To remove the barrier a fragmented EERS sector presents, the
ollowing suggested aspects provide methods to enhance sector
apabilities. Firstly, the stated strategy to adopt multiple proﬁt cen-
res means a business can be trained in differing areas, and form a
etwork of practitioners across differing operational areas, limit-
ng reliance upon subcontractors. To enable multiple proﬁt centres,
dded ﬂexibility in approach is required towards a project to ensure
ppropriate measures are applied to a particular property. This
exibility in turn, which is suggested to be enabled by increased
raining provision, particularly within SMEs, could reduce sub-
ontractor reliance via increase business capabilities. The concept
f linking energy efﬁciency improvements to standard upgrades
lso provide the option to reduce the fragmented nature of the
ector, by greater stronger and more numerous links with gen-
ral construction tradespeople. Furthermore, with a greater focus
pon building physics, heightened awareness of scienticially tack-
ing retroﬁt projects will occur on a more widespread basis. Being
nvolved with local construction supply chain also provides added
ptions of gaining trade, something particularly useful for SMEs,
ho are geographically restrained due to resource restrictions.
In pushing to be self-sufﬁcient external to government incen-
ive schemes, the EERS sector requires increases in the types and
evel of ﬁnance available to generate business growth, and investildings 156 (2017) 306–314 313
in innovative strategies and technologies to enable retroﬁt at scale.
Although provision of ﬁnance is provided by external EERS sector
organisations, such as high street banks, suggestions methods for
businesses to best gain ﬁnance are to;
I.  Ensuring a high level of streamlining and efﬁciency of processes,
shows to any investor of ﬁnance for growth that the business is
intelligently utilising its resources.
II. Increasing business training within an EERS sector company
promotes the correct application of funds within a business, and
minimises wasted resource.
III. Innovatively looking at niches within the retroﬁt market, and
identiﬁcation of new strategies of gaining work, provides an
attractive investment opportunity of investors, and therefore
aids the growth of the sector.
Transaction costs or hidden costs were suggested as key barriers
to EERS sector growth, with the costs associated with the establish-
ment of a sector business or commercial operation as high. This cost
in turn was stated to be passed onto the purchase cost of the ser-
vice or product, therefore limiting the appeal of a new practice, in
comparison to a more established traditional method of complet-
ing retroﬁt works. The suggestions for EERS sector self-sufﬁciency
enable the tackling of this issue, by focusing upon streamlining of
processes, prioritisation of adaptability and leanness to operation.
Moreover, this barriers was  considered removable via the injection
of ﬁnances to promote swift growth of emergent processes or busi-
nesses, to assist in the reduction of transaction cost impacts. With
added funds, it was  considered that new methods of completing
works could be upscaled at a rapid rate to enable per unit costs
to reduce and appear competitive to prospective end users. This
in turn links to the fact that newer retroﬁt business outﬁts need
to ensure they can guarantee good customer care from the intiail
sales, enabling a quality reputation establishment.
5. Conclusion
This research has highlighted the barriers that restrict the self
sufﬁciency of the EERS sector and identiﬁed factors that enable the
sector which can increase the level of retroﬁt whilst also operat-
ing independently of policy incentive measures. The aim therefore
is to generate a roster of strategies which could be adopted by
sector businesses and practitioners to aid the economic growth
and retroﬁt activity impact on the industry. From the selection
of barriers created by businesses, the research has identiﬁed that
organisationally, the EERS sector needs to develop to remove the
limitation of limited training, business capacity and geographical
coverage for instance, Furthermore, the lack of innovation within
the sector is also a barrier which has been identiﬁed, along with
the fact that transaction costs linked to business development and
growth are hindering change. Furthermore, this innovation does
not have to be limited by national boundaries, and indeed coun-
tries other the UK may  have offerings within their own  retroﬁt
sector which could aid the progress of energy efﬁciency growth.
Therefore, this learning across borders and resource sharing has the
potential to fasttrack change within the UK. This innovative prac-
tice and change to the sector can also be seen as important in other
nations, especially those attempting to meet carbon reduction tar-
get nationally. The way in which retroﬁt advancements have the
option to offer multiple beneﬁts, or economic growth, employment
growth, carbon savings, and better occupant health, to name a few
advantages, means that countries should be prioritising changes in
this area. Change of increased practitioner training, business strat-
egy and capacity, along with societal want to have retroﬁt works
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arried out in particular has the option to take full advantage of
hese multiple beneﬁts.
For domestic retroﬁt within the UK to increase to a signiﬁcant
cale, one area of thought within the community of the EERS sec-
or, is to move away from government incentive policy method of
ncreasing retroﬁt, and instead focus on the production of a self-
ufﬁcient, sustainable industry. This research has identiﬁed key
arriers limiting the possibility of progress in this manner, and in
urn connects suggestions by EERS sector practitioners of future
trategies with the barriers they could break down.
Key recommendations are centred on increasing professional-
sm within the sector; this is reﬂected by various aspects. Including,
he quality of practices carried out by the practitioners, at all stages
rom client acquisition to project handover, the ability of busi-
esses to manage themselves with integrity and grow ﬁnancially
hilst providing career long jobs for individuals, the competence
f the sector to future proof the UK housing stock, and to iden-
ify areas for carbon saving at every juncture possible. With this
ncreased professionalism, and strategies enabling it, the key bar-
iers of organisation structure issues, transaction or hidden costs,
nd minimal product and process innovation can be tackled. With
rogress in this manner, the prosperity of the sector and growth of
etroﬁt can be anticipated, with an industry fostering high ﬁnancial
nd employment opportunity growth.
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